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PLUG AND SOCKET CONNECTOR SYSTEM WITH
PARTICULAR APPLICATIONS IN AVIONICS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention concerns a connector member
adapted to constitute either a plug or a socket and hav-
Ing a first part comprising members that are preferably
signal contact members, a second part preferably com-
prising electrical power supply contact members and an
intermediate part between the first and second parts and
comprising at least one polarizer member.

2. Description of the Prior Art

Connector systems of this kind are known in particu-
lar from the “ARINC 600 standard covering connec-
tors for aeronautical applications.

Current connectors to the above standard are not
designed to provide effective continuity of grounding
between the plug and the socket.

SUMMARY OF THE INVENTION

In one aspect the invention consists An a connector
member comprising at least one first part comprising
first signal contact members, at least one second part
comprising second signal and/or electrical power sup-
ply contact members and an intermediate part between
said first and second parts and comprising polarizer
means and ground contact.

In another aspect the invention consists in a connec-
tor system comprising first and second connector mem-
bers wherein each connection member comprises at
least one first part comprising first signal contact mem-
bers, at least one second part comprising second signal
and/or electrical power supply contact members and an
intermediate part between the first and second parts and
comprising polarizer means and a member of at least
one pair of ground contacts, the first and second con-
nector members respectively forming a plug and a
socket of which _the respective first contact members,
second contact members and ground contacts are
adapted to cooperate electrically with each other.

In a preferred embodiment of the invention the re-
spective ground contacts are disposed so that when the
plug and the socket are assembled together to cooperate
electrically the pair of ground contacts provide electri-
cal grounding continuity when there remains a minimal
clearance between the first signal contact members of
the plug and the socket. This ensures that continuity of
grounding is established before the signal contact mem-
bers are interconnected and necessarily before the
power supply contact members at the opposite end are
interconnected.

Advantageously, the first part of the plug comprises
at least a first mechanical coupling section surrounding
its first signal contact members, the first part of socket
comprises at least a second mechanical coupling section
surrounding its first signal contact members, one of the
first and second coupling sections has a male type con-
figuration, the other of the coupling sections has a fe-
male type configuration and the mechanical coupling
sections also constitute electromagnetic shielding.

Advantageously, the second part of the plug com-
prises a third mechanical couplhing section surrounding
its second contact members, the second part of the
socket comprises a fourth mechanical coupling section
surrounding its second signal and/or electrical power
supply contact members, one of the third and fourth
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2
coupling sections has a male type configuration, the
other of the coupling sections has a female type configu-
ration and the mechanical coupling sections also consti-
tute electromagnetic shielding.
In a particularly advantageous variant of the pre-

ferred embodiment the first and second coupling sec-
tions and the pair of ground contacts are so disposed
that the minimal clearance is obtained in a position in
which the first coupling section is in contact with the
second coupling section at an end opposite the respec-
tive intermediate parts of the plug and the socket and
longitudinal axes of the plug and the socket are at a
non-null angle to each other.

In a particularly advantageous embodiment of the
invention the plug and the socket constituting a connec-
tor system in accordance with the invention can only be
fitted to each other and consequently cannot be con-
nected to similar members that do not comprise any
ground connection.

In a first embodiment of the invention the second
ground contact member of the socket is a bushing
whose shape is such that the polarizer finger of a stan-
dard plug abuts against the bush.

In another embodiment the plug comprises a cylindri-
cal finger coaxial with a polarizer finger of a standard
plug so that the cylindrical finger abuts against a polar-
izer eye of a standard socket without a ground pin car-
ried by the plug abutting against the standard socket.

Optionally, the plug has at least one ground pin, a
standard polarizer finger and a cylindrical finger and
the socket comprises a ground bushing disposed to co-
operate with the ground pin, a standard polarizer eye
disposed to cooperate mechanically with the polanzer
finger and a cylindrical opening disposed to cooperate
with the cylindrical finger.

In a further embodiment the plug comprises two
ground contacts and a polarizer finger and the socket
has two ground contacts disposed to cooperate electri-
cally with the two ground contacts of the plug and a
polarizer eye adapted to couple mechanically with the
polarizer finger.

Other features and advantages of the invention will
be better understood from the following description
given by way of non-limiting example with reference to
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a system in accordance with the inven-
tion comprising a plug and a socket partially in longitu-
dinal cross-section.

FIG. 2 shows the assembled connector system in
accordance with the invention in transverse cross-sec-
tion and shows the continuity of grounding.

FIGS. 3a and 3b show one embodiment with polar-
1zer means distinguishing connector system devices in
accordance with the invention from similar devices
having no ground contact.

FIGS. 4a and 4b respectively show the operation of
the polarizer means upon interaction between a socket
in accordance with the invention and a standard plug
and between a plug in accordance with the invention
and a standard socket.

FIGS. 5a and 5b show another embodiment with
polarizing means distinguishing connector system de-
vices of the invention from similar devices having no
ground contact.
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DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 1, a socket 1 is adapted to receive
a plug 2. The socket 1 has a first region comprising two
coupling sectors 3 and 3’ each receiving male or female
contact members 10 housed in respective insulative
bodies 17 and 18. The base also has a second region
comprising electrical power supply contacts 41 and 45
accommodated 1n respective insulative bodies 42 and 47
and the respective rear parts 43 and 46 of which sur-
rounded with insulation 48 are adapted to receive
power supply cables. The power supply contacts are
accommodated 1n a second coupling region 4. Likewise
the plug 2 comprises coupling sectors 6 and 6’ respec-
tively 1n corresponding relationship to the coupling
regions 3 and 3’ of the socket 1 and which comprise
electrical contact members 20 of the type complemen-
tary to the contact members 10 and which are accom-
modated in respective insulative bodies 27 and 28. The
plug also has a second part comprising electrical power
supply contacts 71 and 75 accommodated in respective
insulative bodies 72 and 77 and the respective rear parts
73 and 76 of which are adapted to receive power supply
cables. The first part of the socket 1 is delimited by a
substantially rectangular contour 11 which in longitudi-
nal cross-section has an elongated U-shape, which sur-
rounds the contacts 10 and which cooperates with a
respective contour 21 of the body of the plug 2. The
contours 11 and 21 form two complementary mechani-
cal coupling sections. The contours 11 and 21 usually
contribute to electromagnetic shielding. As shown the
contour 21 is of the male type and the contour is of the
female type. The same applies around the second elec-
trical power supply region for which the socket 1 com-
prises a substantially square cross-section contour 56 to
surround the electrical power supply contacts 41 and 45
and which cooperates with a contour 87 also of substan-
tially square cross-section of the plug 2. The contours
56 and 87 form two complementary mechanical cou-
pling sections which may also contribute to electromag-
netic shielding. As shown the contour 87 is of the male
type and the contour 56 is of the female type. The
socket 1 comprises between the coupling sector 3’ of the
contacts 10 and the coupling sector 4 of the electrical
power supply contacts an intermediate region 8 which
in standard “ARINC 600 connectors provides polar-
1zer functions. The polarizer function is preferably re-
tained and here 1s implemented by a standard polarizer
finger 84 in the plug 2 cooperating with a standard
polarizer eye 55 facing it in the socket 1. The contours
11 and 56 of the socket are parts of a common metal
socket body in which are housed the insulative bodies
17 and 18 separated by a flange 16, the electrical power
supply contact members being housed in openings in a
region 49, the standard polarizer eye 55 being formed in
a region §9. The same goes for the plug 2 in which the
insulative bodies 27 and 28 are housed in a plug body
and separated by a flange 26, electrical power supply
contacts are housed in a region 79 and the standard
polarizer finger 84 is housed (for example crimped) at
86 in a region 89 of the plug body.

According to the invention the region 59 also com-
prises a ground contact bushing or bush 51 crimped at
53 in the region 59 and having a rear portion 52 adapted
to receive a ground contact wire 92 (FI1G. 2). The plug
2 comprises in the region 89 a ground contact pin 81
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crimped at 83 and having a rear part 82 adapted to be
connected to a ground contact wire 93 (FIG. 2).

As shown in FIG. 1 the ends of the contours 11 and
21 are in contact with each other and 15 and 25 and the
ground contact bush 51 and pin 81 are in electrical
contact. In this position the lengths of the pin 81 and the
bush 51 are such that a clearance at least equal to a
remains between the closest together contacts 10 and 20
although continuity of electrical grounding is already
provided by the members 51 and 81. Thus in all circum-
stances ground contact is made (or broken) when the
members 10 and 20 are not (or no longer) in electrical
contact. This feature avoids electrical incidents when
connecting or disconnecting the plug 2 and the socket 1.

The clearance a is preferably at least 1.5 mm which
represents the norm for air insulation. In other words, in
this case the ground connection must be made unambig-
uously before the distance between the closest together
contacts 10 and 20 is less than 1.5 mm. Even if electro-
magnetic shielding is employed, potential differences
can occur between the signal contacts of the plug and
the socket which are sufficiently strong to damage cir-
cuits connected to the signal contacts. These potential
differences may be high enough to cause electrical arc-
ing between two signal contacts 10 and 20. This is pre-
vented by achieving electrical grounding continuity
before the contacts 10 and 20 come together.

FIG. 2 shows a system comprising a plug 2 and a
socket 1 1in the connected condition providing ground-
ing continuity between the cables 92 and 93 and a polar-
izer function (finger 84). |

FIGS. 3a and 3b show a socket 1 and a plug 2 imple-
menting a polarizer function between each other and
also with respect to standard “ARINC 600’ plugs and
sockets which do not have any ground contact. To this
end the socket 1 has a ground contact bush 51, a stan-
dard polarizer eye 55 and a circular opening 91 ar-
ranged in a triangle. Likewise the plug 2 comprises a
ground pin 81 adapted to cooperate with the bush 51, a
standard polarizer finger 84 adapted to cooperate with
the polarizer eye 55 of the socket 1 and a cylindrical
finger 90 whose diameter matches that of opening 91 in
the socket 1. These members implement a polarizer
function both between a plug in accordance with the
invention and a standard socket and between a socket in
accordance with the invention and a standard plug.

FIGS. 4a and 4b shows that these two functions can
be implemented in combination or separately.

In FIG. 4a a polarizer function is implemented be-
tween a socket in accordance with the invention and a
standard plug by virtue of the fact that, on attempting to
connect a socket 1 and a standard plug 200, the her-
maphrodite polarizer finger 201 abuts on the outside
edge of the bush 51, so preventing connection.

In FIG. 46 connection between a plug 2 in accor-
dance with the invention and a standard socket 100 is
prevented by virtue of the fact that the cylindrical po-
lanizer finger 90 on the plug 2 cannot enter the polarizer
eye 185 facing 1t in the standard socket 100. Specifically,
given that the cylindrical polarizer finger is longer than
the pin 81, the latter does not abut against the standard
plug 100 which protects it from being damaged in this
situation.

In FIGS. 3¢ and 5b the socket 1 comprises two
ground bushes 51’ and a polarizer eye 155’ and the plug
2 comprises two ground pins 81’ facing the bushes 51

“and a polarizer finger 90’ facing the polarizer eye 155"

and having a polarizer profile (T-shape in this example)
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complementary to the latter to enable them to be cou-
pled together. As previously, the socket 1 cannot be
assembled to a standard plug and the plug 2 cannot be
inserted in a standard socket.

There is claimed: |

1. Connector system comprising first and second
connector members wherein each connector member
comprises at least one first part having first signal
contact members, at least one second part having sec-
ond contact members, and an intermediate part between
said first and second parts, said intermediate part com-
prising a polarizer means and a separate ground contact
member, said first and second connector members re-
spectively forming a plug and a socket of which the
respective first contact members, second contact mem-
bers and ground contact members are adapted to coop-
erate electrically with each other, wherein said first part
of said plug comprises at least a first mechanical cou-
pling section surrounding its first signal contact mem-
bers, said first part of said socket comprises at least a
second mechanical coupling section surrounding its first
signal contact members, one of said first and second
coupling sections has a male type configuration, the
other of said coupling sections has a female type config-
uration and said mechanical coupling sections also con-
stitute electromagnetic shielding.

2. Connector system according to claim 1 wherein
said respective ground contact members are disposed so
that, when said plug and said socket are assembled to-
gether to cooperate electrically, said ground contact
members provide electrical grounding continuity when
there remains a minimal clearance between said first
signal contact members of said plug and said socket.

3. Connector system according to claim 1 wherein
said second part of said plug comprises a third mechani-
cal coupling section surrounding its second contact
members, said second part of said socket comprises a
fourth mechanical coupling section surrounding its sec-
ond contact members, one of said third and fourth cou-
pling sections has a male type configuration, the other
of said third and fourth coupling sections has a female
type configuration and said third and fourth mechanical
coupling sections also constitute -electromagnetic
shielding.

4. Connector system according to claim 1 wherein
said first and second coupling sections and said ground
contact members are so disposed that minimal clearance
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is obtained in a position in which said first coupling
section is in contact with said second coupling section at
an end opposite said respective intermediate parts of
said plug and said socket and, longitudinal axes of said
plug and said socket are at a non-null angle to each
other. |

5. Connector system according to claim 1 wherein
said ground contact member of said socket is a bushing
whose shape is such that a polarizer finger of a standard
plug abuts against said bushing.

6. Connector system according to claim 1 wherein
said plug comprises a cylindrical finger coaxial with a
polarizer finger of a standard plug so that said cylindri-
cal finger abuts against a polarizer eye of a standard
socket without a ground pin carried by said plug abut-
ting against said standard socket.

7. Connector system according to claim 1 wherein
said plug has at least one ground pin, a standard polar-
izer finger and a cylindrical finger and said socket com-
prises a ground bushing disposed to cooperate with said
ground pin, a standard polarizer eye disposed to coop-
erate mechanically with said polarizer finger and a cy-
lindrical opening disposed to cooperate with said cylin-
drical finger.

8. Connector system according to claim 1 wherein
said plug comprises two first members of two pairs of
ground contacts and a polarizer finger and said socket
has two second members of said pairs of ground
contacts disposed to cooperate electrically with said
two first members and a polarizer eye adapted to couple
with said polarizer finger.

9. A connection system having a first plug connector
and a mating second socket connector, each of the con-
nectors comprising:

a first section having first contact members and a
mechanical coupling section surrounding the first
contact members, the mechanical coupling section
forming an electromagnetic shield for the first
contact members;

a second section having second contact members; and

an intermediate section between the first and second
sections, the intermediate section having polarizer
means and a ground contact,

wherein one of the coupling sections has a male type
configuration and the other one of the coupling

sections has a female type configuration.
x x * * *
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